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M.W. Evans' O(3) hypothesis
In the following text quotations from M.W. Evans' GCUFT book [1] appear with equation labels [1.nn] at the left margin.
The assertion of O(3) symmetry is at the center of M.W. Evans' considerations since 1992. He claims that each plane circularly-polarized electromagnetic wave is accompanied by a constant longitudinal field B (3) , a so-called "ghost field". In addition to numerous papers, with far reaching implications as e.g. in [2] 
and satisfies the "cyclic O(3) symmetry relations" 
which can be understood as a time shifted wave where the time shift is
We use the phase Φ α in [1.43 ] to obtain the time-shifted magnetic field
where we have introduced a coefficient γ that should equal 1 following M.W. Evans while in classical electrodynamics γ = 0. Now we consider the wave generated by the superposition of two waves with the phase functions Φ α and Φ −α , respectively, and α such that cos α < 1. According to the superposition principle the total field is then
Considering the first two (transversal) components we recognize that the superposition yields the original wave [1.43/1-2] multiplied by the factor 2 cos α. Hence, according to M.W. Evans' O(3) hypothesis [1.43/3] it should be accompanied by a longitudinal component 2γ cos α · B (0) k with γ = 1. The superposition principle, however, yields B (3) = 2γB (0) k (Eq.8). Since we assumed cos α < 1, this is a contradiction. Only the classical case γ = 0 is compatible with the superposition principle, and M.W. Evans' "ghost field" cannot exist.
M.W. Evans' cyclical O(3)-hypothesis is incompatible with the superposition principle of waves.
Remark without detailed proof: A consequence of this incompatibility is that for γ = 0 it is impossible to construct (by Fourier synthesis) localized packets of circularly polarized waves. The transverse components B
(1) and B (2) have an oscillatory phase in space and time and can therefore be chosen so as to interfere destructively outside the desired packet. However, according to eq. (1.43/3), the longitudinal B (3) field of each Fourier component is a constant vector in space and time. By superposing such vectors we can only obtain another constant vector. The B (3) field of a wave packet must either disappear or fill the whole universe at all times. This amplifies an objection raised by A. Lakhtakia [6] already in 1995.
